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@ Modular sports tile with lateral absorption.

@ A modular tile (10) for interlocking with other
similar tiles to form a floor covering which provides
enhanced traction at its playing surface and im-
proved tolerance to sudden lateral movement. The
tile comprises a plastic support grid having rectan-
gular configuration bounded by a perimeter wall (12)
and including a repeating pattern of intersecting
cross members (13) with interstitial openings (15)
formed inbetween. A plurality of support legs (16)
are coupled to a base side of the cross junctions
(14) in general perpendicular orientation. Interlock
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structure (20, 21) is coupled to and extends outward
from the perimeter wall to enable removable attach-
ment with other modular tiles of similar design. The
interlock structure provides a continuous, uniform
displacement gap (23) between adjacent perimeter
walls (12) which establishes a separation distance
between the range of 0.5 to 2 millimeters, and also
provides a yielding response to absorb lateral forces.
A continuous sheet of plastic (18) provides a flat
surface cap to the tile, which enables its use as part
of a continuous flat athletic floor covering.
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This invention relates to plastic tiles which are
supported above a floor surface to provide a play-
ing surface for sports such as basketball, tennis,
and the like. More particularly, the present inven-
tion pertains to modular tiles of plastic composition
which are interlocked to form a playing surface
where sudden lateral forces are imposed during
use, requiring both traction and safety.

A wide variety of floor coverings have been
developed for use as playing surfaces for athletic
activities. For example, hardwood floors have long
been recognized as beneficial for rebound prop-
erties and comfort, but difficult to maintain and
expensive to construct. Playing floors have also
been constructed of tiles cemented to a cement
subsurface; however, such flooring is very unfor-
giving to a fallen athlete, and offers minimal safety
benefits. Both wood and fixed tile or cement floors
share a similar disadvantage in that they are not
capabls of absorbing lateral impact forces so com-
mon to sport activities which involve jumping, run-
ning and sudden changes in direction of move-
ment.

Modular flooring has grown in popularity be-
cause of its versatility, but has nevertheless failed
to meet all desirable criteria of athletic floors.
Structurally, the modular tile is fabricated of plastic
material and usually adopts a grid configuration
wherein the tile surface is a cross pattern of grid
surfaces with closely spaced support legs extend-
ing down from grid crossings. A variety of grid
patterns has developed, providing unusual aesthet-
ic appearance as well as functional response.

The present inventor has developed a number
of different modular tile members incorporating
special leg support structure, as well as surface
variations. The following US Patent is representa-
tive of the inventor's prior work: Patent No. Des.
274,588. Other inventors have similarly adopted the
conventional approach for modular tile member
wherein a grid system is used as the playing
surface. These are represented by J. P. M. Becker,
et al Patent No. 3,438,312; Ralph Ettlinger, Jr.
Patent No. 3,909,996; K. Anthony Menconi, Patent
No. 4,436,799; Raymond W. Leclerc, Patent No.
4,008,548; Esko Nissinen, Patent No. 4,167,599;
Hans Kraayenhof, Patent No. 4,226,064; and Ches-
ter E. Dekko, Des. Patent No. 255,744.

It is noteworthy that none of the athletic playing
floors utilizing modular plastic members has adopt-
ed a continuous flat surface, despite the inherent
advantage of comfort as demonstrated by tradi-
tional hardwood floors. Instead, the grid configura-
tion is used, leading o special design problems for
enhancing traction and reducing risk of injury due
to falls and other forms of contact at the floor
surface. Indeed, the dozens of differing designs
occurring in the prior art are in most cases the
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result of attempts to adapt the grid system with
one or more advaniages of the flat surface more
traditionally used in sport flooring.

A major reason for avoidance of the preferable
flat, continuous surface arises from the difficulty of
fabricating and maintaining plastic tiles which will
rest flush on the supporting floor surface without
adhesive, despite changes in temperaiure and ef-
fects of extended use. US Patent 4,436,799 by
Menconi et al discusses several of the more impor-
tant limitations that dictated in favor of fabrication
of grid systems. For example, maintaining the sup-
port legs in contact with the support surface is
critical, but has been a problem. Temperature vari-
ations may cause the tile to buckle, lifting corners
or edges and creating a safety hazard as well as
limiting the effective use of the tile floor as a ball-
contacting surface. Id. Col 1, lines 30-37.

Prior art techniques for dealing with this limita-
tion have included use of expansion joints and
crossing reinforcement members or stiffeners.
Stretch installation technigues have been applied
and refinement of compositions to reduce thermal
coefficients of expansion have also been attempi-
ed. The historical difficulty of dealing with such
problems for grid configurations further reinforces
the fact that modular tiles having a continuous flat
surface are of even greater likelihood to buckle and
distort. A continuous surface of plastic has a much
greater tendency to twist and buckle as the poly-
mer experiences temperature variations. Conse-
quently, the prior art is virtually barren of plastic
tiles for athletic flooring which have a continuous,
flat surface and are modular and interlocking in a
recurring manner.

It is therefore an object of the present invention
to provide floor surfacing members which may be
interlocked together to form a modular floor cover-
ing and which are capable of remaining flat without
adhesive attachment to the sub-floor surface.

It is a further object of the present invention to
provide a floor covering tile which absorbs lateral
forces to reduce resistance imposed upon the feet
and ankles of a player.

It is a still further object of this invention to
provide a modular tile which provides a flat, con-
tinuous surface offering maximum fraction, which
does not buckie or deform when positioned on the
floor, despite temperature changes.

These and other objects are realized in a mod-
ular tile for interlocking with other similar tiles as
part of a floor covering for use in athletic arenas,
courts and similar places where injury might be
reduced by improved tolerance to sudden lateral
movements of the players. The present tile com-
prises a plastic support grid having a rectangular
configuration bounded by a perimeter wall on four
sides and including a repeating pattern of intercept-



3 EP 0382 119 A1 4

ing cross members of similar corresponding di-
mensions. These cross members are integrally
formed as part of the support grid and extend
inward from the perimeter wall, joining across junc-
tions along a common plane and forming interstitial
openings therebetween. Support legs are integraily
attached to a base side of the cross junctions in
general perpendicular orientation with respect to
this support grid and have common lengths in
order to provide a single plane of contact at the
supporting floor. Interlock means are coupled to
and extend outward from the perimeter wall to
enable removable attachment of additional modular
tiles of similar design at corresponding edges
thereof. The interlock means position the attached
tiles in slightly separated configuration to provide a
continuous, uniform displacement gap between ad-
jacent perimeter walls. In static conditions, this gap
develops a separation distance within the range of
0.5 to 2.0 millimeters and is established by biased
position on the interlocking means which yields in
response to lateral forces imposed at the tile along
a perpendicular orientation with respect to the at-
tached perimeter wall to collapse or extend the gap
and thereby absorb the lateral forces. The interiock
means provides resiliency or a restoration force to
return to the biased position and desired gap
range. A continuous sheet of plastic is integrally
formed in uniform thickness with the top edge of
the support grid to provide a flat surface cap boun-
ded at its edges by the perimeter walls of the file.

Other objects and features will be apparent to
those skilled in the art, based on the following
detailed description, taken in combination with the
accompanying drawings.

DESCRIPTION OF THE DRAWINGS

Figure 1 shows a top plan view of a segment
of a square tile constructed in accordance with the
present invention.

Figure 2 shows a side, plan view of the tile
illustrated in Figure 1, taken from the edge along
the bottom of the drawing.

Figure 3 illustrates a bottom, plan view of the
tile of Figure 1, with a central portion of the leg
support and grid structure eliminated to expose a
bottom surface of the surface cap.

Figure 4 shows a bottom, plan view of two
tiles interlocked as part of an assembled array of
tiles.

Figure 5 shows an enlarged cross sectional
view taken along the lines 5-5 of Figure 4.

Figure 6 shows a cross section taken along
the lines of 6-8 of Figure 4.
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DETAILED DESCRIPTION OF THE INVENTION

Referring now to the drawings:

Figure 1 discloses a modular, plastic tile 10
suitable for application as part of floar covering for
a tennis court, baskeiball court or other athletic
area. The inventor has discovered that such modu-
lar plastic tiles can be adapted with a continuous,
flat surface 11 by unique combination of features
disclosed herein which prevent the traditional buck-
ling and deformation of the tile responsive to tem-
perature changes which heretofore mandated the
grid-like construction of prior art tile members. The
flat surface 11 offers a much improved fraction
area needed for athletic events, and facilitates the
athlete's need to change directions, start, stop and
make other quick movements associated with ath-
letic activities. These tiles are respectively intercon-
nected to form a continuous flat surface suitable for
such sporting events.

The flat surface 11 is supported by plastic
support grid which is best viewed in Figure 3. This
floor grid forms a rectangular configuration boun-
ded by a perimster wall 12 on each of the four
sides and including a repeated pattern of intersect-
ing cross members 13 of common corresponding
height and width dimensions. These cross mem-
bers are integrally formed and extend inwardly
from the perimeter wall 12, joining at cross junc-
tions 14. A plurality of interstitial openings 15 are
thereby formed between the respective cross
members 13. A plurality of support legs 16 of
common length are integrally formed and coupled
to a base side of the cross junctions 14 in general
perpendicular orientation with respect to the sup-
port grid.

When isolated from the top, flat portion of the
tile, this support grid appears to be an array of
support legs interlinked by cross members which
maintain the support legs within a common plane
for contact at a base end 17 of the leg structure
and at an upper side of the cross members to
which the top cover 11 is integrally formed. This
support grid and leg assembly is uniform in com-
position and geometry across its repeating pattern
to minimize expansion effects of temperature and
use.

This plastic support grid also includes interlock
means 20 and 21 which are coupled to and extend
outward from the perimeter wall 12 to enable re-
movable attachment of additional modular tiles of
similar design at corresponding edges. The func-
tion of the interconnect means is not only to couple
adjacent tiles, but also to establish a proper dis-
placement between perimeter walls 12 of each tile.
This is accomplished by establishing a continuous,
uniform displacement gap 23 between adjacent pe-
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rimeter walls 24 and 25 (Figure 4). The separation
distance for tnis gap may range from 0.5 millime-
ters to 2.0 millimeters, out it is generally preferable
at approximately 1 millimeter. This separation dis-
tance is based on tiles of approximately one foot
square dimension and may vary somewhat for tiles
of differing sizes. )

This desired separation distance is accom-
plished by configuring the interlock means 20 and
21 such that a biased position is developed which
orients the respective tiles at the prescribed sepa-
ration distance, but yields in response to lateral
forces imposed at the tile along a perpendicular
orientation with respect to the perimeter walls 24
and 25. In other words, a biased position is pro-
vided which is assumed by the tiles and interlock
means in the absence of lateral forces. This biased
position is shown in Figures 4 and 5. This is also
referred to as the static mode or condition, as
contrasted with a dynamic mode if the tile is sub-
jected to a lateral force F (Figure 5). Depending on
the strength of the lateral forcs, the gap 23 may
collapse (or extend if the force is applied in the
opposite direction) to thereby absorb such lateral
forces. When force is relieved, the interlock means
20 and 21 return to the biased position within the
desired gap range.

The operation and components of the interlock
means 20 and 21 are more clearly illustrated in
Figure 4. In the preferred embodiment, the inter-
lock means includes a projecting loop 20 which is
integrally formed with the support grid and defines
a loop opening 30 for receiving the insert member
21. The dimension of this opening 30 is designed
for a moderately snug fit for the corresponding
insert member 21 thereby allowing a range of
movement. As can be seen in Figures 2 and 3, this
insert member includes two components, a spring-
biased clip 31 and stabilizing member 32. The
spring-biased clip 31 has a projecting flange 33
which operates as the retaining element to hold the
two tiles in coupled relationship, with the flange
abutting under side 12 of the adjacent tile. The
stabilizing member 32 nests within the arcuate sec-
tion of the opening 30, and the spring-biased ele-
ment 33 seats against the perimeter wall within the
loop 34.

This interlock configuration is more clearly il-
lustrated in Figure 4. This figure shows the stabiliz-
ing member 32 ai the left side of the loop, operat-
ing to establish one side the separation range or
distance for the biasing position and desired gap
23. The spring-biasing member 33 functions to
extend the tiles by pushing the tile to which the
loop 20 is coupled until the interior opening of the
loop abuts against the stabilizing member 32. In
other words, the two tiles are spring-biased to a
separated distance 23, but may be collapsed to-
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gether in response io lateral forces which over-
come the spring-biasing forces.

The interlock means 20 and 21 also enable
some extension of gap 23 when a pulling force is
applied (opposite to the force shown in Figure 5).
In this instance, the loop section of member 20
slongates slightly against the resistance of the sta-
bilizing member 32. Upon release of the force, the
resilience of the loop element 20 pulls the stabiliz-
ing member 32 back to the biased position, with
the original static separation gap 23.

In summary, the interlock means provides a
spring-biased interconnect which operates in three
different modes. In the biased position or static
mode, separation distance 23 is defined by the
static geometry of the loop member 20 as it seats
around the stabilizing member 32 and spring-bi-
ased member 33. In the second mode, compres-
sion forces push one tile toward a second tile,
collapsing the separation gap 23. Static tile separa-
tion distance resumes upon termination of the
force, with the biasing member 33 extending and
pushing the tiles to their static configuration. Fi-
nally, the third mode occurs where the force is
applied away from the gap 23, slongating loop
member 20 as it pulls against the stabilizing mem-
ber 32. Upon dissipation of the force, the resilient
memory of the loop pulls the extended tile to its
original, static position.

To complete the tile structure, a continuous
sheet of plastic 18 is integrally formed in uniform
thickness with the top edge 19 of the support grid.
This top sheet operates as a flat surface cap which
is bonded at its edges to the perimeter walls 12 of
the tile. Accordingly, the top and side view of the
tile represented by Figures 1 and 2 show a flat
surface 11, with flat, perimeter wall structure 12
(Figure 2). Within this exterior enclosure, is the
support grid as is illustrated in Figure 3. The thick-
ness of the surface cap should be at least 1.5
millimeters, and is preferably 2 to 2.5 millimeters in
thickness. This is based on a total height 28 of 12
millimeters. Here again, these dimensions may be
subject to variation, depending upon tile sizes.

These dimensions provide sufficient stiffness
within the surface cap, supported by the grid struc-
ture to provide adequate control of thermal expan-
sion and other factors which have traditionally
caused supported plastic tile flooring to deform or
fail to properly perform. This, in combination with
the bias separation distance 23 between the re-
spective tiles operates to establish a uniform re-
sponse which enables the use of a continuous, flat
tile surface as part of a raised, grid tile structure.

The final element assisting in maintaining the
desired flat configuration is accomplished during
the fabrication stage. Specifically, this aspect of the
invention relates to a method for preparing the tile
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by conventional molding techniques such as injec-
tion molding wherein liquid polymer is cured at
high temperatures within the mold. Upon releasing
the tile from the mold at the elevated temperature,
the direction and extent of buckiing which occurs
as the tile cools is carefully observed. If the tile
buckles upward at any of its respective corners, the
extent of deflection is noted. As subsequent tiles
are processed, upon being released from the mold,
these same tile corners are deflected in the oppos-
ing direction from their natural buckling movement
to an extent wherein the polymer structure is
stressed and results in displacement during cooling
{0 a flat configuration. This stressing action is ap-
plied to each sequential tile removed from the
mold, whereupon the tiles are weighted during a
prescribed cooling period.

The degree of flexing or deflection is some-
what intuitive, based on experience of the fabrica-
tion personnel with the particular polymer and tile
in question. The object is to counter the cooling
deflection stress by prestressing the polymer in
opposing directions, and then applying weights
over each tile to prevent buckling during cooling.

Accordingly, the present invention discloses
that flat-surfaced tile structure is feasible where the
tile is preliminarily stressed to overcome natural
buckling and distortion which arises during cooling
of the tile following polymer cure. This prestressed
tile is capable of maintaining the desired flat con-
figuration by virtue of the configuration of each tile
member, including the interconnecting structure
which establishes the desired separation distance
between each respective tile. An additional advan-
tage of this structure is the benefit to athletes
which experience cushioned resistance to sudden
movements, rather than the stark resistance of con-
ventional flooring which often results in sprained
ankles and other injuries.

Accordingly, the present invention offers a sur-
prising and unexpected duality of benefits wherein
a flat flooring is provided with maximum traction,
yet wherein the flooring has vertical impact resis-
tance associated with grid supported plastic tiles.
In addition, vertical impact is further reduced by
the absorption of lateral forces into adjacent tile
structure. In short, the development of a tile ca-
pable of lying flat, despite contrary experience for
such tile prepared in the prior art, is supplemented
with physiological advantages for persons using
this flooring by reducing impact damage to ankles,
knees and other tissue which is frequently torn or
stressed by lack of tolerance or give within the
flooring structure utilized.

Specific compositions applied to the tiles fab-
ricated in accordance with the present invention
include low density polysthylenes and poly-
propylene copolymers. Other compositions of simi-
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lar modulus will be known to those skilled in the art
for acceptable substitution.

In addition to the other advantages previously
set forth, the present flat surfaced tile offers all of
the conveniences of a modular tile structure, in-
cluding capability for individual replacement of sin-
gle tiles, inexpensive construction in view of con-
crete or other acceptable subsurfacing, and similar
advantages well known to those skilled in the art.

It is to be understood that the previous disclo-
sure is given by way of example, and is not to be
considered limiting except in accordance with the
following claims.

Claims

1. An array of interlocked modular tile forming
a floor covering which provides enhanced traction
at its playing surface and improved tolerance to
sudden lateral movement, each of said interlocked
tiles comprising:
a plastic support grid having a rectangular configu-
ration bounded by a perimeter wall on four sides
and inciuding a repeating pattern of intersecting
cross members of common corresponding dimen-
sions integrally formed and extending inward from
the perimeter wall and joined at cross junctions
along a common plane with interstitial openings
formed therebetween;
a plurality of support legs of comman length integ-
rally coupled to a base side of the cross junctions
in general perpendicular orientation with respect to
the support grid;
interlock means coupled to and extending outward
from the perimeter wall to enable removable at-
tachment of additional modular tiles of similar de-
sign at corresponding edges thereof;
said interlock means being coupled to interlock
means of each adjacent tile in the array and provid-
ing a continuous, uniform displacement gap be-
tween adjacent perimeter walls, said gap providing
a static separation distance within the range of 0.5
to 2.0 mm, said separation distance being estab-
lished by a biased position on the interlocking
means which yields in response to lateral forces
imposed at the tile along a perpendicular orienta-
tion with respect to the attached perimeter walil to
collapse or extend the gap and thereby absorb the
lateral forces, said interlock means providing a
restoration force to return to the biased position
and desired gap range; and
a continuous sheet of plastic integrally formed in
uniform thickness with a top edge of the support
grid to provide a flat surface cap bounded at its
edges by the perimster walls of the tile.

2. A tile as defined in claim 1, wherein the
separation distance between the respective perim-
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eter walls is approximately within the range of 0.5
to 2.0 mm, and the amount of yield in the interlock
means permits collapse or extension to displace a
perimeter wall at least 1 mm.

3. A tile as defined in claim 1, wherein the
uniform thickness of the surface cap is at least 1.5
mm. '

4. A floor surface comprising the array of tiles
as defined in claim 1, wherein each of the respec-
tive tiles is interlocked as part of the floor surface
and biased with a separation distance between
perimeter walls providing a biased position which
permits several tiles along any direction of force to
collectively displace to thereby cushion abrupt lat-
eral forces applied to the floor surface by an ath-
lete by allowing tile displacement to exceed the
amount of yield provided by any single interlock
means.

5. A tile as defined in claim 1, wherein the
plastic comprises linear low density polyethylene.

6. A tile as defined in claim 1, wherein the
plastic comprises a polypropylene copolymer.

7. A method of preparing a tile for interlocking
with other similar tiles to form a floor covering
which prpvides enhanced traction at its playing
surface and improved tolerance to sudden lateral
movement, said method comprising the steps of:
forming a tile as defined in Claim 1 in a molding
device;
releasing the tile from the molding device while at
an elevated temperature;
observing direction and extent of buckling of the
tile as it cools from its elevated temperature;
stressing subsequent tiles formed of similar com-
position and by the same process as set forth in
the preceding steps by bending parts of the tile ai
positions of buckling in an opposing direction to the
direction of buckle; and
placing a weight over the tiles in flat position during
cooling from the elevated temperature.
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